
import BOOL, INT, K-BASIC

Structural operations

Continuation

k

VarLocSet Nat

env

LocValSet

State

store nextLoc

eval : Exp→ Val
result : State→ Val

}
. . . . . . . . . . . . . . . . . . . . . . . . . .

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

eval(E)
result(k(E) env(·) store(·) nextLoc(0))

( 1)

result〈k(V )〉
V

( 2)

Var, Bool, Int < Exp
Bool, Int < Val

}
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

{
k(X

V

〉 env〈(X,L)〉 store〈(L, V )〉 ( 3)

not : Exp→ Exp [!, notBool : Bool → Bool ]
+ :Exp× Exp→ Exp [!, +Int : Int× Int→ Int]
< : Exp× Exp→ Exp [!, <Int : Int× Int→ Bool]

λ . :VarList× Exp→ Exp
:Exp× ExpList→ Exp [![app]]

closure :VarList × Exp× VarLocSet→ Val

⎫⎬
⎭ . .

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

k( λXl.E

closure(Xl,E,Env)
〉 env(Env) ( 4)

k((closure(Xl,E,Env),V l)�app
V l � bind(Xl) � E � Env′

〉 env(Env′

Env
) ( 5)

if then else : Exp× Exp× Exp→ Exp [!(1)[if]]} . . . . . . . . . . . . . . .

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

bool (true) � if(E1, E2)
E1

( 6)

bool (false) � if(E1, E2)
E2

( 7)

Loc < Val
ref :Exp→ Exp [!]
� :Exp→ Exp [!]
:= :Exp× Exp→ Exp [!]

⎫⎪⎪⎬
⎪⎪⎭

. . . . . . . . . . . . .

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

k(V � ref
loc(L)

〉 nextLoc( L

next(L)
) store〈 ·

(L, V )
〉 ( 8)

k(loc(L) � �

V

〉 store〈(L, V )〉 ( 9)

k((loc(L), V ) � :=
V

〉 store〈(L,

V

)〉 (10)

halt :Exp→ Exp [!]
}

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
{

k(V � halt �

·
) (11)

Figure 1: Definition of Syntax and Semantics of λK in K
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